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Introduction

Theorem 1

Example 2
Shown below is a fully collapsible weighted intersection complex with ovals
surrounding the components involved in each collapse. The minimal complex is
the vertex abcd.

The goal of this project was to find a set of requirements for planar graphs that
would simplify the inclusion-exclusion principle calculations for counting
problems, and to explore the relationships between sets and complexes in
various examples to expand the technique to a larger set of examples.

Our Work
After researching planar graphs and working through many examples, we
discovered a set of requirements for a planar graph associated to a family of sets
that allows for the simplification of the inclusion-exclusion principle. We then
proceeded to research simplicial complexes and intersection complexes
associated to families of sets to expand and improve upon this application. After
defining some new complexes and collapses, we were able to relate the weighted
Euler characteristic to the order of the union of the family of sets, and hence
simplify the inclusion-exclusion principle in a different way. While working
with the new complexes, we discovered that we could use the generalized
complexes from the second theorem to improve upon the conditions of the first.
The revised version of Theorem 1 is what appears on this poster.

Theorem 2

Example 3

Remark

Definitions

Example 1

Next Steps
Considering how well this topic relates well to other subject areas of
mathematics, there are many possibilities for moving forward with further
research. Possible topics to relate with our work include Betti numbers,
homology theory, and the improved Bonferroni inequalities. We have done some
preliminary investigation into using abstract tubes and believe they can be used
as a different framework for Theorem 1.

Acknowledgements
I would like to sincerely thank the University of Puget Sound and the
Washington NASA Space Grant Consortium for funding my summer research. I
would also like to sincerely thank Professor Courtney Thatcher for her
invaluable mentoring, encouragement, aid, and feedback in conducting this
research and Professor Mike Spivey for providing the inspiration for this
project.
RESEARCH POSTER PRESENTATION DESIGN © 2015

www.PosterPresentations.com

